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CLAIMS 

I Claim: 

1 1. A semiconductor package device, comprising: 

2 an insulative housing with a top surface, a bottom surface, and a peripheral side surface 

3 between the top and bottom surfaces; 

4 a semiconductor chip within the insulative housing, wherein the chip includes an upper 

5 surface and a lower surface, and tha upper surface includes a conductive pad; 

6 a terminal that protrudes downwardly from and extends through the bottom surface and is 

7 electrically connected to the pad; and \ 

8 a lead that protrudes laterally from and extends through the side surface and is electrically 

9 connected to the pad, wherein the termjaMand the lead are spaced and separated from one 

10 another outside the insulative housing, ani^ie terminal and the lead are electrically connected to 

1 1 one another inside the insulative housing and outside the chip. 

1 2. The device of claim 1, whereinVhe insulative housing includes a first single-piece 

2 housing portion that contacts the lead and is spaced from the terminal and a second single-piece 

3 housing portion that contacts the first single-piece housing portion and the terminal. 

1 3. The device of claim 2, wherein the first single-piece housing portion contacts the 

2 lower surface. \ 

1 4. The device of claim 2, wherein the insulative housing consists of the first and 

2 second single-piece housing portions. \ 

1 5. The device of claim 1, wherein the terminal is the only electrical conductor that 

2 extends through the top or bottom surfaces and is electrically connected to the pad. 

1 6. The device of claim 1, wherein the terminal is a plated metal. 
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1 7. The device ofclaim 1, wherein the terminal is within a periphery of the chip, and 

2 the lead is outside the periphery of the chip. 



1 8. The device of clai| 

2 extends through the top surface a 



, wherein the device is devoid of an electrical conductor that 
s electrically connected to the pad. 



1 9. The device of claim i,Wherein the device includes a plurality of terminals and 

2 leads, the chip includes a plurality of pads, each of the terminals are electrically connected to one 

3 of the leads and one of the pads inside th\ insulative housing and outside the chip, the terminals 

4 are arranged as an array that protrudes downwardly from and extends through the bottom surface, 

5 and the leads are arranged as TSOP leads thakprotrude laterally from and extend through the side 

6 surface and an opposing peripheral side surfaceW the insulative housing. 



1 10. The device of claim 1, wherein the device is devoid of wire bonds, TAB leads and 

2 solder joints. 
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1 11. A semiconductor package device, comprising: 

2 an insulative housmg with a top surface, a bottom surface, and a peripheral side surface 

3 between the top and bottomWrfaces; 

4 a semiconductor chip within and surrounded by the insulative housing, wherein the chip 

5 includes an upper surface and a\ower surface, the upper surface includes a conductive pad, the 

6 upper surfaces faces towards the \ottom surface and faces away from the top surface, and the 

7 insulative housing contacts the low\r surface; 

8 a terminal that protrudes downwardly from and extends through the bottom surface and is 

9 spaced from the side surface and is electrically connected to the pad; and 

10 a lead that protrudes laterally froWand extends through the side surface and is electrically 

1 1 connected to the pad, wherein the terminaMnd the lead are spaced and separated from one 

12 another outside the insulative housing, and the terminal and the lead are electrically connected to 

1 3 one another inside the insulative housing and outside the chip. 

1 12. The device of claim 1 1, wherein the insulative housing consists of a first single- 

2 piece housing portion that contacts the lower surface and the lead and is spaced from the terminal 

3 and a second single-piece housing portion that contacts the first single-piece housing portion and 

4 the terminal. 

1 13. The device of claim 12, wherein the first Single-piece housing portion provides 

2 the top surface, the side surface and a peripheral portion okthe bottom surface, and the second 

3 single-piece housing portion provides a central portion of the bottom surface within the 

4 peripheral portion of the bottom surface. 

1 14. The device of claim 13, wherein the peripheral portion of the bottom surface is 

2 outside a periphery of the chip, and the central portion of the bottom surface is within and outside 

3 the periphery of the chip. 

1 15. The device of claim 12, wherein the first single-piece housing portion is a transfer 

2 molded material, and the second single-piece housing portion is not a transfer molded material. 
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1 16. The device oftalaim 12, wherein the second single-piece housing portion includes 

2 first and second opposing surfWs, the first surface contacts the lead and the second surface 

3 provides a portion of the bottorrfisurface. 

1 17. The device of claimkl, wherein the terminal is within a periphery of the chip and 

2 outside a periphery of the pad, and the lead is outside the periphery of the chip. 

1 18. The device of clainfTlTwkerein the terminal is integral with a routing line that is 

2 plated on the lead inside the insulative housing, outside a periphery of the terminal and outside a 

3 periphery of the chip. \ 

1 19. The device of claim 11, wherein the device includes a plurality of terminals and 

2 leads, the chip includes a plurality of pads, each of the terminals are electrically connected to one 

3 of the leads and one of the pads inside the insulative housing and outside the chip, the terminals 

4 are arranged as an array that protrudes downwardly from and extends through the bottom surface, 

5 - and the leads are arranged as TSOP leads that protmde laterally from and extend through the side 

6 surface and an opposing peripheral side surface of the insulative housing. 

1 20. The device of claim 1 1, wherein the device is devoid of wire bonds, TAB leads 

2 and solder joints. \ 
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1 21. A semiconductor package device, comprising: 

2 an insulative housing With a top surface, a bottom surface, and peripheral side surfaces 

3 between the top and bottom surfaces, wherein the bottom surface includes a peripheral portion 

4 adjacent to the side surfaces and a central portion within the peripheral portion and spaced from 

5 the side surfaces, and the peripheral portion protrudes downwardly from the central portion; 

6 a semiconductor chip within and surrounded by the insulative housing, wherein the chip 

7 includes an upper surface and a lowlr surface, and the upper surface includes a conductive pad; 

8 a terminal that protrudes downwardly from and extends through the central portion of the 

9 bottom surface and is spaced from the side surfaces and is electrically connected to the pad; and 

10 a lead that protrudes laterally from^nd extends through one of the side surfaces and is 

1 1 electrically connected to the pad, wherein tp\ terminal and the lead are spaced and separated 

12 from one another outside the insulative housing, and the terminal and the lead are electrically 

1 3 connected to one another inside the insulative\housing and outside the chip. 

1 22. ; The device of claim 21, wherein me insulative housing consists of a first single- 

2 piece housing portion that contacts the lower surface and the lead and is spaced from the terminal 

3 and a second single-piece housing portion that contacts the first single-piece housing portion and 

4 the terminal. 

1 23. The device of claim 22, wherein the fiik single-piece housing portion provides 

2 the top surface, the side surfaces and the peripheral portion of the bottom surface, and the second 

3 single-piece housing portion provides the central portion of the bottom surface. 

1 24. The device of claim 23, wherein the peripheral portion of the bottom surface is 

2 outside a periphery of the chip, and the central portion of the bottom surface is within and outside 

3 the periphery of the chip. 

1 25. The device of claim 22, wherein the first single-Wece housing portion is a transfer 

2 molded material, and the second single-piece housing portion is\not a transfer molded material. 
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1 26. The device of alaim 21, wherein the peripheral portion of the bottom surface 

2 protrudes a first distance below* the central portion of the bottom surface, the terminal protrudes a 

3 second distance below the central portion of the bottom surface, and the first distance is greater 

4 than the second distance. \ 

1 27. The device of claim 2JL, wherein the peripheral portion of the bottom surface is 

2 shaped as a rectangular peripheral ledM. 

1 28. The device of claim 21, wherein the terminal is within a periphery of the chip, and 

2 the peripheral portion of the bottom surface is outside the periphery of the chip. 

1 29. The device of claim 21, wherWn the device includes a plurality of terminals and 

2 leads, the chip includes a plurality of pads, each of the terminals are electrically connected to one 

3 of the leads and one of the pads inside the insuWive housing and outside the chip, the terminals 

4 are arranged as an array that protrudes downwardly from and extends through the central portion 

5 of the bottom surface, and the leads are arranged \s TSOP leads that protrude laterally from and 

6 extend through two of the side surfaces that oppose, one another. 

1 30. The device of claim 21, wherein the device is devoid of wire bonds, TAB leads 

2 and solder joints. \ 
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1 31. A semiconductor package device, comprising: 

2 an insulative housing with a top surface, a bottom surface, and four peripheral side 

3 surfaces between the top and bottom surfaces, wherein the bottom surface includes a peripheral 

4 portion shaped as a rectangular peripheral ledge adjacent to the side surfaces and a recessed 

5 central portion within the peripheral portion and spaced from the side surfaces, and the peripheral 

6 portion protrudes downwardly from the central portion and extends a first distance below the 

7 central portion; 

8 a semiconductor chip within aWLsurrounded by the insulative housing, wherein the chip 

9 includes an upper surface and a lowef^rkce, the upper surface includes a conductive pad, the 

10 upper surfaces faces towards the bottomfeurface and faces away from the top surface, and the 

1 1 insulative housing contacts the lower s 

12 a terminal that protrudes downwardly from and extends through the central portion of the 

13 bottom surface and is spaced from the side surfaces and is electrically connected to the pad, 

14 wherein the terminal extends a second distance below the central portion, and the first distance is 

15 greater than the second distance; and 

16 a lead that protrudes laterally from and extends through one of the side surfaces and is 

1 7 electrically connected to the pad, wherein the terminal and the lead are spaced and separated 

1 8 from one another outside the insulative housing, and the terminal and the lead are electrically 

19 connected to one another inside the insulative housing and outside the chip. 

1 32. The device of claim 31, wherein the insulative housing consists of a first single- 

2 piece housing portion that contacts the lower surfaceWd the lead and is spaced from the terminal 

3 and a second single-piece housing portion that contacts the first single-piece housing portion and 

4 the terminal. 



1 33. The device of claim 32, wherein the first single-piece housing portion provides 

2 the top surface, the side surfaces and the peripheral portion of the bottom surface, and the second 

3 single-piece housing portion provides the central portion oV the bottom surface. 
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1 34. The device of claim 33, wherein the peripheral portion of the bottom surface is 

2 outside a periphery of the chip, andjhe central portion of the bottom surface is within and outside 

3 the periphery of the chip. 



1 35. The device of claim 32, wherein the first single-piece 

2 molded material, and the second single-piece housing portion is not a 



portion is a transfer 
molded material. 



36. 
distance. 



The device of claim 31, v 



ti the first distance is about twice the second 



1 37. The device of claim 31, wherein the peripheral portion of the bottom surface is 

2 integral with the side surfaces and non-integral with the central portion of the bottom surface. 

1 38. The device of claim 31, wherein the terminal is within a periphery of the chip, and 

2 the peripheral portion of the bottom surface is outsid\ the periphery of the chip. 



1 39. The device of claim 31, wherein the device includes a plurality of terminals and 

2 leads, the chip includes a plurality of pads, each of the terminals are electrically connected to one 

3 of the leads and one of the pads inside the insulative housing and outside the chip, the terminals 

4 are arranged as an array that protrudes downwardly from and extends through the central portion 

5 of the bottom surface, and the leads are arranged as TSOP leads that protrude laterally from and 

6 extend through two of the side surfaces that oppose one anoth 



40. The device of claim 31, wherein the device is d 
and solder joints. 



bid of wire bonds, TAB leads 
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1 41. A semiconductor package device, comprising: 

2 an insulative housing\with a top surface, a bottom surface, and a peripheral side surface 

3 between the top and bottom skrfaces; 

4 a semiconductor chip Within the insulative housing, wherein the chip includes an upper 

5 surface and a lower surface, and the upper surface includes a conductive pad; 

6 a terminal that protrudes downwardly from and extends through the bottom surface and is 

7 electrically connected to the pad; and 

8 a lead that protrudes laterally from and extends through the side surface and is electrically 

9 connected to the pad, wherein the lead includes a recessed portion that extends through the side 

1 0 surface and is spaced from the top annfVpttom surfaces and a non-recessed portion that extends 

1 1 outside the insulative housing and is akjacent to the recessed portion and a corner between the 

12 side surface and the bottom surface, tfe\terminal and the lead are spaced and separated from one 

13 another outside the insulative housing, and the terminal and the lead are electrically connected to 

14 one another inside the insulative housing aVid outside the chip. 

1 42. The device of claim 41, wherein the insulative housing includes a first single- 

2 piece housing portion that contacts the lead arid is spaced from the terminal and a second single- 

3 piece housing portion that contacts the first single-piece housing portion and the terminal. 

1 43. The device of claim 42, wherein tke first single-piece housing portion contacts the 

2 lower surface. 

1 44. The device of claim 42, wherein the tasulative housing consists of the first and 

2 second single-piece housing portions. 

1 45. The device of claim 41, wherein the terminal is the only electrical conductor that 

2 extends through the top or bottom surfaces and is electrically connected to the pad. 

1 46. The device of claim 41, wherein the teraiinal is a plated metal. 
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1 47. The device of claim 41, wherein the terminal is within a periphery of the chip, and 

2 the lead is outside the periphery of the chip. 

1 48. The device of claimW, wherein the device is devoid of an electrical conductor 

2 that extends through the top surfacewM is electrically connected to the pad. 

1 49. The device of claim 4i,V n erein the device includes a plurality of terminals and 

2 leads, the chip includes a plurality of paMs, each of the terminals are electrically connected to one 

3 of the leads and one of the pads inside the\insulative housing and outside the chip, the terminals 

4 are arranged as an array that protrudes downwardly from and extends through the bottom surface, 

5 and the leads are arranged as TSOP leads tha\ protrude laterally from and extend through the side 

6 surface and an opposing peripheral side surface of the insulative housing. 



1 50. The device of claim 41, wherein tl 

2 and solder joints. 



5 device is devoid of wire bonds, TAB leads 
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1 51. A semiconductor package device, comprising: 

2 an insulative housing with a top surface, a bottom surface, and a peripheral side surface 

3 between the top and bottomWrfaces; 

4 a semiconductor chip within and surrounded by the insulative housing, wherein the chip 

5 includes an upper surface and \ lower surface, the upper surface includes a conductive pad, the 

6 upper surfaces faces towards theYbottom surface and faces away from the top surface, and the 

7 insulative housing contacts the lower surface; 

8 a terminal that protrudes downwardly from and extends through the bottom surface and is 

9 spaced from the side surface and is electrically connected to the pad; and 

10 a lead that protrudes laterally flora and extends through the side surface and is electrically 

1 1 connected to the pad, wherein the lea3|ncludes a recessed portion inside the insulative housing 

12 that extends through the side surface and Is spaced from the top and bottom surfaces and a non- 

1 3 recessed portion outside the insulative housing that is adjacent to and integral with the recessed 

14 portion and contacts the side surface and is adjacent to a corner between the side surface and the 

1 5 bottom surface, the terminal and the lead are spaced and separated from one another outside the 

1 6 insulative housing, and the terminal and the leackare electrically connected to one another inside 

17 the insulative housing and outside the chip. 
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52. The device of claim 51, wherein the insulative housing consists of a first single- 
piece housing portion that contacts the lower surface and the lead and is spaced from the terminal 
and a second single-piece housing portion that contacts the first single-piece housing portion and 
the terminal. 



1 53. The device of claim 52, wherein the first single-piece housing portion provides 

2 the top surface, the side surface and a peripheral portion of the Vottom surface, and the second 

3 single-piece housing portion provides a central portion of the bottom surface within the 

4 peripheral portion of the bottom surface. 

1 54. The device of claim 53, wherein the peripheral portioVi of the bottom surface is 

2 outside a periphery of the chip, and the central portion of the bottom surface is within and outside 

3 the periphery of the chip. 
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1 55. The device of claim 52, wherein the first single-piece housing portion is a transfer 

2 molded material, and trAsecond single-piece housing portion is not a transfer molded material. 

1 56. The device of claim 52, wherein the second single-piece housing portion includes 

2 first and second opposing surfaces, the first surface contacts the lead and the second surface 

3 provides a portion of the bottorrVsurface. 

1 57. The device of claim SjuAherein the terminal is within a periphery of the chip and 

2 outside a periphery of the pad, and^meyleap is outside the periphery of the chip. 

1 58. The device of claim 51, wherein the terminal is integral with a routing line that is 

2 plated on the lead inside the insulative housing, outside a periphery of the terminal and outside a 

3 periphery of the chip. \ 

1 59. The device of claim 51, wherein th\ device includes a plurality of terminals and 

2 leads, the chip includes a plurality of pads, each of the terminals are electrically connected to one 

3 of the leads and one of the pads inside the insulative housing and outside the chip, the terminals 

4 are arranged as an array that protrudes downwardly frork and extends through the bottom surface, 

5 and the leads are arranged as TSOP leads that protrude laterally from and extend through the side 

6 surface and an opposing peripheral side surface of the insulative housing. 

1 60. The device of claim 51, wherein the device is devoid of wire bonds, TAB leads 

2 and solder joints. \ 
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